Only few studies had examined the role of medical thoracoscopic lung biopsies (MTLB) in usual interstitial pneumonia-diffuse parenchymal lung disease (non-UIP-DPLD). This prospective study was conducted to assess its diagnostic yield, complication rate, and cost-effectiveness.
Introduction
The role of medical thoracoscopy with lung biopsy (MTLB) in the diagnosis of interstitial lung disease has gained little popularity among pulmonologists despite encouraging reports in the literature since 1980 [1] . Despite this, this technique may be performed safely in hospital environments outside of the operating theater, such as an endoscopy suite. Indeed, international and local data from Egypt has demonstrated that the incidence of complication, major or otherwise, is extremely low and this is demonstrated in (Table 1) [ [3] [4] [5] [6] [7] , but recently it became more popular as there are many advantages; lesser cost with reduction of waiting times (as compared with thoracic surgery), and as general anesthetics not being required the exclusion criteria became less [2] . Previous studies on MTLB has specifically focus on biopsy size and quality. But few
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Patients and methods
This prospective study was conducted in the Kasr Al Ainy Chest Department in March 2013. Data of the eligible patients were collected over 1.5 years. Thirty patients who had proven or suspected non-IPF-ILD had undergone the following workup: (a)full history taking, (b)clinical examination, (c) laboratory (coagulation profile, platelet count, arterial blood gas, collagen profile), (d) high-resolution computed tomography (HRCT) chest, (e) pulmonary function test (PFT), and (f) echocardiography. Patients with one of the followings were excluded. Patients with usual interstitial pneumonia by HRCT, pulmonary hypertension, core pulmonale, end-stage systemic diseases, cardiac diseases, and acute exacerbation of idiopathic pulmonary fibrosis (IPF).
Procedure
After ethics committee approval informed written consent was conducted explaining the possible complications. The procedure was carried out in lateral decubitus position as follows: at fourth or fifth intercostal space in midaxillary line 1 cm skin incision after local anesthesia with 2% lidocaine was done alongside with adequate analgesia by Pethidine 50 mg intravenous and another 50 mg intramuscular, under spontaneous ventilation with monitoring of heart rate and oxygen saturation although the procedure where supplemental oxygen was added to maintain O 2 saturation above 90%. Blunt dissection with roundended scissors was done through the chest wall and then into the pleural cavity. The rigid thoracoscope Karl-Storz Endoscopy, Germany was passed through the trocar port. The parietal and visceral pleura and the lung were examined. The electrocoagulating biopsy forceps connected to diathermy coagulation (Olympus DSD 20; Shinjuku, Tokyo, Japan) was passed through the working channel of the rigid thoracoscope. Usually two or three biopsies were taken from different sites. Then chest tube under the water-sealed drainage system was placed via the thoracoscope insertion site. The patients have been followed up by the following: vital signs, O 2 sat. Through pulse oximetry, any air leak, bleeding from the chest tube and monitoring fluid amount and color. Broad-spectrum antibiotics with analgesia were given. Confirmation of full lung expansion was assessed by chest radiography on the second day of the procedure. When the lung was fully expanded, absence of air leak and the fluid drainage is less than 100 ml/24 h, the tube was removed with or without pleurodesis according to the situation.
Pathology
Tissue biopsies were sent to the Department of Pathology, Cairo University, fixed in 10% formalin. Then, they were processed and prepared in paraffin blocks. Paraffin blocks were cut at 0.5 ì. Slides were stained with hematoxylin and eosin for histopathological examination.
Statistical analysis
By using SPSS (the Statistical Package for Social Sciences, version 20.0; SPSS, Chicago, Illinois, USA) data analysis was done. Mean and SD were estimates of quantitative data and median with ranges for distribution-free variables. Mann-Whitney test was used to compare the means of two independent groups where the Kruskal-Wallis test was used to compare the means of more than two groups. Proportion independence variables were assessed by χ 2 /Fisher's exact. Correlation analysis was used to test the association between quantitative variables. P value was significant at 0.05 levels.
Results
From March 2013 to September 2014, 30 patients with non-IPF-ILD had undergone MTLB procedures in the chest department, Kasr Al Ainy Hospital. Twelve (40%) men and 18 (60%) women underwent the procedures. The mean and SD values age were 36.7 ±14.1 years with a minimum of 15 years and a maximum of 70 years. HRCT pattern was as follows: 11 (36.7%) patients showed diffuse reticulation patterns, eight (26.7%) patients showed nodular patterns, seven (23.3%) patients showed reticulation+ground glass patterns, two (6.7%) patients showed ground glass pattern, one (3.3%) patient showed nodules+ground glass pattern, and one (3.3%) reticulation+patient showed nodules +ground glass pattern ( PFT in the study sample; forced vital capacity (FVC) % mean and SD values of FVC were 54.03±15.82% with a minimum of 12% and maximum of 84%; 11 (36.7%) patients showed moderate restriction, 10 (33.3%) patients showed mild restriction, seven (23.3%) patients showed severe restriction, and two (6.7%) patients showed normal PFT (Table 3) . Diagnosis: 12 (40.0%) patients had idiopathic interstitial pneumonia (IIP) (five patients showed nonspecific interstitial pneumonia, two patients showed interstitial fibrosis with honeycombing, two patients showed interstitial fibrosis with pneumonitis, one patient showed mixed nonspecific interstitial pneumonia with pleuropulmonary fibroelastosis, one patient showed cryptogenic organizing pneumonia, and one patient showed pleuropulmonary fibroelastosis), seven (23.3%) patients had granulomatous lung disease (two patients had sarcoidosis, four patients had hypersensitivity pneumonitis, one patient had pulmonary hyalinizing granuloma), and four (13.3%) patients had malignancy (one patient had signet ring cell carcinoma and three patients had metastatic adenocarcinoma), seven (23.3%) patients had other diagnoses (one patient had pneumoconiosis, two patients had alveolar proteinosis, one patient had pulmonary hemosiderosis, one patient had toxic pneumonitis, and two patients were exogenous lipid pneumonia). Five (16.7%) patients had developed air leak and surgical emphysema while 25 (83.3%) patients did not develop any and no mortality (30 days postprocedure) was observed in the present study. Mean days for ICT were 3.8±1.555 in patients without air leak whereas the mean days for ICT for air-leak-complicated patients was 8.80±2.775 with statistically significant difference as shown in Table 4 . Pathological diagnosis as well as radiological pattern did not have any impact on the occurrence of air leak. Association was observed between CT findings and diagnosis There was a statistically significant association between IIP and reticular pattern in HRCT as shown in (Table 5 ). It was found that pleural fibrosis was more common in patients with IIP, pleural effusion was also more common in malignant cases, other diagnoses and granulomatous lung diseases showed no pleural involvement as shown in (Table 6 ). There was statistically significant negative correlation between FVC and ICT duration: correlation coefficient for the correlation between FVC and ICT duration.
Discussion
Achieving a specific diagnosis is not an easy mission for two reasons: (a) only 61-80% of cases can be correctly diagnosed by CT chest [8] and (b) the limited diagnostic role of minimally invasive procedures, bronchoalvealar lavage (BAL) and transbronchieal lung biopsy (TBLB). And at the same time, it seems that the repertoire of 'classical,' clinical, and radiological ILD profiles not requiring surgical biopsy will expand in the future; however, currently lung biopsy remains one of the best and one of the most effective methods for ILD definitive diagnosis in patients with inconclusive clinicoradiological pattern [9] . Historically, despite that open thoracotomy may cause 20-30% postoperative morbidity and 1.8-70% mortality, it was considered the standard access for lung biopsy. Minimally invasive vedio assessed throacoscopic surgery (VATS) approach to lung biopsy, widely used since the early 1990s [10, 11] , in the same time by creating more sophisticated videoequipment and innovative instrumentation. New indications to diffuse and local pulmonary diseases has been established [12] . The role of MTLB in the diagnosis of interstitial lung disease has gained little popularity among pulmonologists despite encouraging reports in the literature since 1980 [1, 13, 14] and in the same time despite simple rigid thoracoscopy to be done by pulmonologists effectively and safely [15, 16] ; most pulmonologists did not utilize MTLB in the diagnostic workup of patients with ILD. This may be explained by that pulmonologists probably still have doubt and fear of the complications of thoracoscopy, and on the other side many pathologists still not familiar with the smaller amount of tissue compared with surgical samples [1] . The role of diagnostic value and safety of 30 MTLB procedures with undetermined non-IPF-ILD was studied. A diagnosis has been established all 30 patients, and have been classified in four groups (IIP, granulomatous lung disease, malignancy, and other diagnoses). The results obtained from our experience of MTLB showed that final diagnosis compatible with clinical and radiological findings were obtained in 28 cases of 30 cases (sensitivity 93.3%). In agreement with other literature reports, we observed a high diagnostic yield (100%) and low perioperative morbidity and mortality. This was comparable to surgical lung biopsy where diagnostic efficacy of surgical biopsy for ILD, ranging from 74.6 to 100%, was reported by most literature studies on this subject; only one study recorded a markedly lower rate (42%) of definitive specific diagnoses [17] . In our series, the most frequent histological diagnoses were 40.0% and showed IIP (five patients had nonspecific interstitial pneumonia, two patients showed interstitial fibrosis with honeycombing, two patients showed interstitial fibrosis with pneumonitis, one patient showed mixed nonspecific interstitial pneumonia with pleuropulmonary fibroelastosis, one patient showed cryptogenic organizing pneumonia, and one patient showed pleuropulmonary fibroelastosis), seven (23.3%) patients showed granulomatous lung disease (two patients had sarcoidosis), reflecting the prevalence of these interstitial diseases in this study group population. No major complications happened and no mortality was detected at 30 days postprocedure. But prolonged air leak was observed in five patients with a mean duration of drainage 8.80±2.775 This was higher than the results of the studies done by Boutin et al. [13] , Dijkman et al. [14] , and Vansteenkiste et al.
[1] (> 5, 4.5, 5.3 days); this may be related to the underlying PFT as we detected negative correlation between the occurrence of air leak and FVC. It was also observed that neither pathological diagnosis nor radiological pattern had any impact on the incidence of air leak. Respiratory insufficiency did not be reported during the procedure. There is, however, a possible bias as the eligible included patients for this new technique had been selected with reasonable lung functions. It was found that pleural fibrosis was more common in patients with IIP, pleural effusion was more common in malignant cases, other diagnoses and granulomatous lung diseases showed no pleural involvement. The technique has a lesser cost with reduction of waiting times (as compared with thoracic surgery) and as general anesthetics not being required the exclusion criteria became less alongside with taking several biopsies from different sites under visual guidance, with lower morbidity and mortality. All of these factors make MTLB a sensible and safe option after TBB or TBLB or BAL DPLD if they fail to provide diagnosis. But also there is some limitations of the MTLB procedure as biopsies taken from diseases affecting mainly central airways and to a lesser extent pulmonary arteries may show smaller diagnostic sensitivity. Also MTLB procedure will not be a better option for patients with honeycombing lungs or stiff lungs as they have a higher chance for prolonged air leak and so VATS with a stapler or OLB with a suture will be the better and sensible option for these groups of patients [18] .
Conclusion
In conclusion, in our study lung biopsy was predominantly carried out by MTLB, it was so useful in ILD cases with undefined clinical and radiological characteristics, achieving a specific histological diagnosis in the vast majority (93.3%) of undetermined interstitial diseases. MTLB is characterized by low morbidity and mortality in well-trained interventional pulmonologists. MTLB could be done effectively and safely by pulmonologists during diagnostic workup of patients with ILD and might be a good alternative to VATS biopsy.
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